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i»^^3] mmmm-^^ ^>^^^m. -^itrnmi^. r,:^^mm<^. r 

5 (D\^^irfi^^—^},zmm.<7)1jmo 
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. mim 1 2 ixffim<^:^^o 

1 2 Xti 1 3 KM^m<0^mo 
i:-r^^ »:^]gl 4lcfB«<o;^^o 
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L 2 0 (D\,^'rM^~mi^um.<7>^ij^o 

o 

[macm 2 3] .i^- ai;^ -r JV^^^° 1^ > -y- ^ V - h . V ILm^ Ji& 

iw^:^ 2 8 ] w^ww^^^nm-^-h ^i^t^rnkt-r^. m^m 2 
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. mm. 2 9 nffi«o:^-So 

[0 0 0 1] 
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[0 0 0 2] 

B -^(OrfyT.^ y ^ <?5^^4{±, 1997^0^tflC J: 1400-1500:^ h > \Vm 
, 5;?ft^b^m y ^ ;^ ^ (O^m J: ^ is J; tJ^'^r '-f :^ ^ v ym<D^^ t 

[0 0 0 3] 

-^tp^mti. mm. mm. rv. ^^A^m^f^i^-t^h. i?i)mK^if^m 

A (^SaMMM) twJ: J9 GRAS (Generally Recognized as Safe) iZ^T^YT 
[0 0 0 41 

[0 0 0 5] 

wwxm 1 Kit. m^mt Lxmmm<D~m.x:^:hT ^ 3 ^ > -/v:^ • t'-t 

Mm.^iiX\^^:ho 
[0 0 0 6] 
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[0 0 0 7] 

:ifih(Di3mr-i±^-<^ :^^--y7^^y\ ■kK^'M^^'^'^iy^^ ^ h tcov^r 

[0 0 0 8] 

1 ] 

#IB¥9- 2 5 2 7 

[#ii^:st:m2] 

#^2 001-51250 
[0 0 0 9] 

7=--;'^, ^^^tttf^ "9—5^-12 ViJ'-liS 513-521H). -=17.}- ^^•yih^\^\t 
[0 0 10] 

(^^30 ~50cn^E) <^)^•^^^^t►ttTV^^;6^ 7E3^±a4'COB^J^{±iS'"'5^ < 
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513-521K)o 

[0 0 11] 

[0 0 12] 
[0 0 13] 

m^^mmtLx. 'fy::^^y^\z^m^mk'^^. m£.m<D^ 

[0 0 14] 
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[0 0 15] 

tJ^'^^V rf-r-^y^x-9^«y ^n^<Dfzib<DWMt LX^mx-^:h<DX\ ^M^M 
[0 0 16] 

o 

[0 0 17] 

y> (NTG) ^(DmMizx&^^^^^mxn^^t^^m^. ^^tfS^i^ii 

[0 0 18] 

o 

[0 0 19] 

^itifzfyy^^y^^^mLxmmmm^m^-r^mtj^mir^w^^m<7)itm.m 
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[0 0 2 0] 
[0 0 2 1] 

— LTti. T;^^;V^'^7;^(Aspergillus)Jl, ^-->V-ir 
A (Penicilliuin)Jl. b >; n ■t';!/-^ (Trichoderma)Jl> VV"/;^ (Rhizopus) ^ 
, Arj-;^ (Mucor) (Humicola) RJly^'^l^-U (Fusariu 

m) m^^if^ ^ t-A^lh^^o T;^^;V^;V;^(Aspergillus)JSl::{±> T:^^)l^^ 
• :rv-lf (Aspergillus oryzae)^ T • V — "V (Aspergillus s 
ojae) ^ RXfr:^^)]^^)^:^ . ^K7>;^ (Aspergillus nidulans)#>6*^'^:^ 

[0 0 2 2] 

c:<^)4''e> t;^-^;^^;!^^ • :tv-tfR i b 4 o*^ (ferm p- i 8 2 7 3 

miTg 3^3^ 2 8 S'N-tfe^g^K^ tLTV^^o 

[0 0 2 3] 

[0 0 2 4] 

N A ^fL:b{^i'j:<hi, -oJ^±(^ D N A i o T^m^ tLTt^^g^^ 

m^W^<ri:;e>-^ffi^;g,o itL^<^?^M^mm{i> 
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[0 0 2 5] 

jr|.ic^ TJ^^;i/^';i/J^Jlt?ib'2)T;^^;i'^*;v;^ • — i*"- (Aspergillus niger)^ 
r;^^;V^;V;^ • r^^U (Aspergillus awamori) . T 7.^)1^^)1^::^ • *'7-?^( 
Aspergillus kawachii)^ T-5<.-^;V^;l'>^ • y^if^:^ (Aspergillus fumigatus 
T>^^;V^';i^>^ • ■7•7^^';^ (Aspergillus flavus). T :^^)V^^)V7. -/n'^v 
T'i^^ (Aspergillus parasiticus)^ T 7^'^)l'^)\/7^ - J (Aspergillu 
s nomius) > y 7.^^/^)^/:^ • ^-^V (Aspergillus tamari) RTfr:^^)V^)U 
7. ' U^>7 (Aspergillus repens) mtrm^f^ ^ t ib^^^o 
[0 0 2 6] 

^ iizmn-r h^tii nsmx^ ^ o 

[0 0 2 7] 

tKX^. Wi&m<0':f7 7^y^-^<Dmm^m^th^t7!)m^. :fy7^y^ 
[0 0 2 8] 
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[0 0 2 9] 

fiP*». #liM14%®^L<ti/NM:^-9— 7T^5'^5'>^^3-K•t^jt^5^^- 
[0 0 3 0] 

[0 0 3 1] 

[0 0 3 2] 
[0 0 3 3] 

MIC. ^z") i.xn^fifz5^Mmm^7t<Dmwt\^xmmLx. m^umi^fz 
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[0 0 3 4] 

10 0 3 5] 

[0 0 3 6] 
[0 0 3 7] 

fU'^'^-'yT^^^yy iM^ir^7.^y^m.mm^) h\^x\m-m^\z<k^ 

<7)m]SnMTl)^^^LX\i^^^V^'} If K^^^^^tLTV^^o ^N-f Kn.i^- 
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[0 0 3 8] 

[0 0 3 91 
[0 0 4 01 

^ o 

[0 0 4 11 
[0 0 4 2] 

^^X. :^^mij^izisy^^xm^^hfi:h'fy:^i^y^(DM'W-^iii. Mki^. ^ 
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[0 0 4 31 

^ o 

[0 0 4 4] 

• ^(DM^ hfS::hf'7 7.^y^\t. HM^ Vyy ^'BLXf^itWLm<D. 
[0 0 4 5] 

^mtLx. iikT(r> (a) xit (b) ^')^y^v^=i- v^-t^u^mm^^ij' 

DNA : 

ymMn-^h^:h:^'V^y^V\ (b) (a) X^^fi^T 5. ymM^H'^y^^X 

!S\i<7)M.imtLX. PJ.T<D (a) Xi± (b) <DDNA: 

b) (a) (D^mW.m-A^h^j::hDNAtmm&^^j:^&mnyf)^h^j:^DNAty^h 

[0 0 4 6] 
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[0 0 4 71 
[0 0 4 8] 

tt<^5gj^>6^ ^Jx.{i\ ^#:co¥*^-C^ 8 0 %lik±.. 0t L < fi^t 9 0 i 

ff, ?ajK6 0 6 8 *ClCi3V^-C, i-VV ^7 AjfeJgl50~900mM. ^a^t L < {i600 
-SOOniM^ pH 6~8-eab^ id ^^#^W*^i:^&*ffi*^o 
[0 0 4 9] 

^:3.'7— • /^^:^n>^— (Current protocols in molecular biology (edited b 
y Frederick M. Ausubel et al., 1987) ) Kmn<Olj^^. mmWX^^O:^ 

[0 0 5 0] 

<0^^X8 0%m±. 0iL<fi9 0%m±. #11$?^ t<ii9 9%m±<^T5 



ffiiE# 2003-3087937 



2002-371246 ^ ^~ 16/ 



[0 0 5 1] 

T'^Kii^Se^jlclHi^O^fg^^-r^^Jjl'isv^T. »tb<ii> 1-2 o^@ 
m. i OiJ* L< til ~1 OlijgJg. $?>tr^$L<fi^'f@<^T5ym:^^^^. 

rtTO t^VX ii^S^ i:: is V ^ T ^1" ^ tf^6*)^tgX{ifSi^ =lr ^i*-^ ^ o 
[0 0 5 2] 

[0 0 5 31 

Fli^^ tL^^tg KpJ ^ >l*IOT 5 y i iiT^^^S Lv^o 
[0 0 5 4] 

-fuY-fyT. h-PEG^. hnsJ^'V-vH ^'^^ T i -T'^;^^ 

O 

[0 0 5 5] 
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[0 0 5 61 

:t-';-fe*>ffiO«^6*;|§?a7'n^-iJ'-h Lr(±. enoA yn^-iJ'-, pgkAyn-^ 
^t;^tefl7'n^-^-^=S:W'&^i:7&^ai5^'2>o X. r7s^)y^^}V7. • 

^ V ^ ^— If T'n^- ij' -#*^tf ^ t ^^^mjfe^o 
[0 0 5 7] 

\mmn 

t protocols in molecular biology (edited by Frederick M. Ausubel et al., 

1987) \z.wm.%^x\i^-h^m-^^^fzo 

[0 0 5 8] 

\MMm 1 ] 

(1-1) A, oryzae Ki.'h^L^'fSL-f'y 7.^ y ^mWmi 

mm 
(mm 

^'f'7::^^yi^tLX^')':r^U>-^^Zy^-hi?BS)t:m^L. PBSJ^v;i/>^3 
y^i^Bm'^^^ (W) ^c7)e;e-y-V'Jc^;l/>?3 > OLX-07527 ^m^^fzo 
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^^Aspergillus oryzae RIB40 «rfflv>/co 
[0 0 5 9] 

[^1] 



10 X stock solution (pH 6.5 ) ( Aitter ) 

NaNO, 60 g 

KCl 5.2 g 

KHjPO^ 15.2g 

adjust to pH 6.5 with ION KOH 

1000 X trace elements solution ( /litter ) 

FeS04 - THjO . 1.0 g 

Zn • THjO 8.8 g 

Cu • SHjO 0.4 g 

Mn -4H20 0.15 g 

NasB^O^-lOHjO 0.1 g 

(NH4)6M07024 • THjO 0.05 g 



[0 0 6 0] 

[:^^] 

RmM'^?BS Km^LfzM^^^^^ (PBS emulsion minimal medium) I'^tt 
OT^^^^l'^-'VJ^M^^^B (A. oryzae, A. sojae, A. kawachii, A.awamori, 
A. niger, A. nidulans) <Dm=^mmWi^ h L37X:t-7B F^:^#L/io IWj 
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PBS emulsion minimal medium (1/lttter) 
upper medium 
10 X stodc solution lOOml 

1000 X trace elements Iml 
solution 

PBS emulsion liquid 10ml 

IM MgSO^ 2m1 
agarose 

lower medium (1/litter) 
10 X stock solution lOOxnl 

1000 X trace elements 1ml 
solution 

IMMgSO^ Sxnl 



agarose 



IBs 



pour the medium on tfie lower medium 
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.5X10 5ii/mlt5fc^ i^^iBL^ SOr-eS HKMM^^Lt^Io ^i3, TS'f*::^^ 
[0 0 6 11 

@#^^-e{±A. oryzae, A. so}ae(O^^K, . mi. 9 cmRZ/m 
1. 5 cmm(Dhsiloi!)^ mm^ir^fz (Ell (A) ) o Z> A. nidulans-e^>halo^^ 

mm^fifzo X. A. oryzae<7)?^#:^«t?^)PBSO^Jt0^1^^'fg;T^^'iS^^ • 
fifz (mi (B) ) o ^LfL^<D:it'^^h. k. oryzae ^OT;^^;V'^*;^X^75^!t^ 

[0 0 6 2] 

^ t Lx?BS<D^t> «9 ic.-}^*'; (P L A) ^'^ffl 
Lfc^^^^^tcisv^T. A. oryzae icJ:^^^^^^-^:^ i5'<^):$5^^IS^.t/io 
^*=Srm2 H^-fo 
[0 0 6 3] 

( 1 - 2 ) DNA-^?^ n T l^'l' ^ m^^fz^^m^^M^ 
( 1 - 2 - 1 ) MTotal RNA COPM 

mm 

m#75^<bOTotal RNAOlimtCti, Sepasol-RNA I Super (i-:^7 7 -rv^ (^ 

) ) ^fflV^fCo 

"^^m 2 3 K^Lfzo 
[0 0 6 41 
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1^21 



Csouioe 


Succinate 


1.4-butanediol 


PBS emulsion 


PBS pellets 


die quantity of 
C sources 


lOg 


10ml 


4.3ml 


lOOg 


the volume of cultures 


150ml 


ISOml 


4S0ml 


ISOOml 


cultivating times 


24h 


24h 


60h 


120h 



[0 0 6 5] 

500 ml § 7^X3 |*I<7)Czapek-Dox i§Sill50 ml ^sSE*^ 0. 

5X107 ii/mi \,z.:^j::hx')mi'mmm^mmv. sov-cum^m^Ltzo 

5 9i^n^ (CALBIOCHEM) X-mmV. ^m7K-e?5fe#-m^^^'&7K^=S:^ "5 ^v^^Co 

tfc^^^^:^*b'^i:#U. SOr-C^m^Sl^^f 
o/Co ^^BtP^fiPBS pellets (il20 ^fa^. PBSj^-7;V>^ 3 >{i70 ^^1. 
i^^lil2 NfF^> u^-rf^yV^-}V\i.2A m^hVfzo ^mWJ^^. PBS J^-^ 
;v-y3>, 3>'^^'m, 1.4-y^ Vv?:t---'V^*ti. 5 7 ^ 'l:fflv>-cm#^lal 

fflv>Tm#:^PBS@M^V^y h ^^^L/io #'btL/i?im#<^S*l:«rtflilb^^ 

-ftiOSepasol-RNAISuper S:XtLf^50 ml^'f-ci.-yiC/N''^ i5^-^^<om'^«:#.U 
. m.\.<WmkWi^'^^^mm.\^tio Sepasol-RNAISuper(^l/5l:0^'nns^;v 

A=^inx.. J:<m^i^L7tm. mT^-es^sg-^fit/co io,oooxg. 4t:-ei5;0St'C>u 

A (7iy-;l'/^nn.-^;VA = 1/1) ^SrSflxM-B-^^ 12,O0OXg, 4*0-^0^ 
it'C^LTK^^SUOlS ml#f-^-:/t^#t7to mm.<D4V'fu?^y-)\^^m^^ 
za-ei5!:gl053'TO«mi2,000Xg. 4rT'10^jt>C^L. ±tt*^r> lO ml<070% 
^'y^.L/io Jil.l£^. ii»<^DEPC (diethylpirocarbonate) ^StK 
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[0 0 6 6] 
( 1 - 2 - 2 ) mRNA OJ^M 

mRNA<^ffl^tC{±, Message Maker (Gibco BRL) ^M^^fZo 
ffi^^f^tiMessage Maker mH'^^^^'-T )\^l,z^'ofZo JSIT. Total RNA» 1 mg 
[0 0 6 7] 

1 mg Ototal RNAtrlS ml^^o^-ytci.g mlHDEPC^S7K^fflv^T7 ^ ;VT 
(^iftJKO.55 mg/ml) U 65t:-e5^P^'l' >m> ^±\iZXM.^L 
fzo 5 M NaCl ^200 fx mk. J: <^^moligo (dT) Cellulose Suspension =Srl 

mi^Snt> J: < m.'^Vfz^^ 37t:-eio^p^^ y^zL^- b \^fzo "^y^yv^i^ 

U ^vliAtL-/^ yV-^-'Cmi.mofz^. :^^<D:^ y 'fKXntz'i mlOWa 
sh buffer 1 * v V > i^t^tRo fZo U > v^tf^T^^gt^ J: < ^ 7 > >^ 

^-T'*¥b-©o/Zo |fflMO^fp^3 mK^Wash buffer 2 -e^f^c^T^io ^lC65t: 
l^i^zatTiSV^TtiDEPC^aTKl ml^v'; >i^-e®:V^_hlf, J: <|l^i^. 15 mlf^ 
jL-:/lcif LffiL/Co SJg> DEPC^STfcl mlT'^mbf^f^. ^ffl^'&'^:b-lir. 1, 
2000Xg, 4'C-e3:$9'W^E'I:^L. oligo (dT) Cellulose Suspension=Sr|0lJ) i^v^Tto 
C:o±?t*!j2 mH'^tb. 5 mg/ml O^J^U n-<^*>^^£^20yu K 7.5 M W^T > 
(pH5.2) ^200;/lJPx.-C^l'^L, ^> K;^^^-r52KlC:^^£L 
^ 2fg407K<^a^^^>/-;V?:Jnx.> -20t:irT— BfeJLi5^y-;l/zti^=JrfT^-3fCo 12 

.oooxg, 4'C•e30^K^'IL^L^cm. ±?t^^T75%j^^ y -;v-ev L/c> 

^f^^ M^m-gvmm.T^Kmm-^'^fzo 

[0 0 6 8] 
(1-2-3) niRNAO^^'; >:5^ 
[#^] 

*t ^ L /vTmRNAco ^^-fe^ J; ^ 9 ^ V ^ iJ^ «iCy3-dUTP. Cy5-dUTP (Amersham B 
iosciences) ^fflv^Tt© 
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K;V7^A-'riC, mRNA 0.5~1.0//g. (9 mer) 

(2//g///l) IfjiU oligo(dT)primer (12-18mer) (CSa/E/a^ 1) 1^^ 1 x DEPCj^kS 

. Z(DKJ^'-WLi^5XFiTst Strand Bufffer (250 mM Tris-HCl. pH 8.3. 375 mM 
KCL . 15 mM MgCl2) 4// K 0.1 M DTT 2/ji U 50XclNTPs (25 mM dATP,GTP,CTP 
, 10 mM TIP) 0.4/a U Cy-dye (3 or 5) 2ju U Super Script II RT (200 W/i 1 

) i.5/^r=sripx.e^-7x^ yy\>zx^mwm2vx-mm^y^^^- > lm^ 

o ^(D^knmvper Script II RT (200 U/^ 1) l.S/zl =Srljnx.ii# 42*0.1^ 

70*0,10^. 37t:.5:^-f y^a.^- b Lfcf^. RNase H (10 U//z 1) 0.3// 1 
inx.. 37*0,15^. 70'C,10^^ >:^:x^- h L^K]BraRiik^^^-^fZo Sffl<^ 
^aL-'7'lc^3tL7tMicrocon-30 T'tc^.^ 0||.;?».'^:b-fr (113) •eCy3> C 

ybXv^Jl^Lfzmm^U^L. 300;«lOTE ^ijnx.> 10,000 g ^ia'e20^ra^'C^ 
mmLfzo SS400;u 1<^TE .^JD^IO.OOO g M^X20ii^mM't-^mLfZo -^ICHu 
man Cotl-DNA (1 mg/ml) 60/zli:TE 300 ;u 1 ^iDx.. 10,000 g Mia-e30^K3t 
't-WmLfZo Microcon-30 ^7 7^*151 >9 ffi U WrL\^^'^^-yizm^KnXL 
. 3,000 s ^U.X-3^m^'L-LX:^ y'f^<DmWi^mULfZo «!:tL«rTET'28/< 1 
ir-j-f ;V'T7'7'L/it^. yeast tRNA (10 mg/ml) 4/^ K poly dA (1 mg / ml) 16 
/zU 20XSSC 10.2;«K 10% SDS 1.8// 1 ^M^fZo CKDm^mOfil ^I'^m 
MzatrM Lfz i> (D Srffl V^T/^^ V-f ^-i^3> =Sr^T'5r o fzo 
[0 0 6 9] 

(1-2-4) /N^7'';r'f"if-v3 V, 

mm 

A. oryzae <^2146'I@<^EST^' UfccDNA "7 ^ ^ a T >f (m^ ^ ^ 

^^7. (m )^m^^fZo ^^ y'f:^^'i--!^9:^ (25X50 mm) (iMATSUNAMI 

m) U^m^^fzo y^4yvy^^'-~>3>:^ty MiArray IT irm^^fzo t 
tz^ :^_^^i-'-M^itAx.on ttM (Jene Pix 4000B microarray scanner let:. M 
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i^M'^HAxon Gene Fix Pro 3.0 software package idXZ/ Mesia Cybem 
etics Array Pro program ^ffiv^fco 
[0 0 7 0] 

. Kir7>^^2XSSC / 0.1%SDS tcftL-C?^«1^-el-{^^<?t{9^^: tTto 

mi'mmLfz2xssc / o.i%sds ^x-5^mmMiiz-rmm.Lfzo ^v^-c. 4ox:k 

i5^zafC2b^0.2XSSC / 0.1%SDS 4«-e5:0'^^l: Lfcm> 0.2XSSC ^K3^m 
tkWLtZo 300Xg T'l^P^^^C^U :^'7 4 K^^;^<7)7K^^g^v^fcm, ^m^rfi^ 
^o/co nvhn-;!/ (D^MMt!)^"^ > y° )l' (PBS H^^P'-y h, PB 

#^6^t^l&mLTV^^stf5^(iSu3PP5 ^Su3PE5 T'^S^'fetCl&'fe Su3Bu5 X^ii 
m^-^^^j:\^^i>(DX^:b (1114) o ioT, Su3PP5 tSu3PE5 -e^-felC^LTV^ 
Su3Bu5-e#'fet'||^L-rv>^itfS^#*llt?I§. PBS^^fc^ 
K^mm'^mLX\^^:hmi^'^^^mLfZo ^is, Su3PP5 . Su3PE5. Su3Bu5^ 

(Cy5 / Cy3) 1 K^^LfZo 
[0 0 7 1] 

Su3PP5 . Su3PE5> Su3Bu5mM'T^^UTU^(7)^W:'S:^^mi,ZM^-t^t. 
JZ3981:*^ Su3PP5 tS\3SPE5X<D^m'^K§t^LX\^^i'z (El 5) o V 
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<OTiZ^^iitz^m.^it. mm^m^ (CyS/CyS) OJtT^^t^LTV^^ 

i^=?-X-^:h:it7bm^fLfzo i^lCClOi^n-Vlcov^T. Aspergillus oryzae E 
STt'-^^-^!. (www.aist.go.ip/ffdb/index.html) ll^fT^BLAST^ 7 b 7- 

10 0 7 2] 

(1 _ 2 - 5 ) ESTt*- ^ ^ffl^"^^JZ3981<^)^m 

A. oryzae E^T'-^^-^l^MtTBLAST^-^ 7 hV-^-9—ti'X«rfflv^-r. 
ig-ftcT^iSiv^^n-^^lt^^Sr^mL/io JZ3981 {iEmericella nidulans (7)R0DLET 
PROTEIN PRECURSOR lC4e-57, Aspergillus fumigatus (DHYDROPHOBIN PRECURSO 
R 9e-57 <^ 1^114 ^:^LfCo ^^l^. hydrophobin (/^^ Kn;^^-lf >) 
:j?$ttTV*^8oOv>^7=-^>'^S^#^-e^^5. i n - > {iA. oryzae coh 
ydrophobin (^n^T Knsj^-lf »it<Si^(hyp)-efe^- i:'J»^'^^^^^'5:ofCo 
[0 0 7 3] 

(1 - 3 ) mMk. oryzae^^ ^ K n ^ - If (hyp) (D^M 

( 1 _ 3 _ 1) jZ3981<Dm»S£^<J <7)IPI*f 

E^iJ^ n - > JZ3981<OESrif #{i^^iB>?a<^«5^-C^ o /^<^-C% JZ3981<7)^»@a 

ABI PRISM 310 Genetic Analyzer^fflv^T v-i^ v>^'*^^T'&o/io 
JZ3981 1 
M 13 Universal primer (F or R ) 4;/ 1 

Tprminator l?padv Rftaction mix ^M- 

DDW up to 20 1 

[0 0 7 4] 

±|B<7) J; d 'S^^JiD^'^'f'^i^l-^ TaKaRa PGR Thermal Cycler PERSONAL (^M^tC 
;^)) tlTPCRRS^^ff'SrofCo PCRRlS^m± 96t: 3^3^. 96t: 10^. SOt: 
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ading dye 15/i UC^j#U3^Km» Lf^<^*>. ABI PRISM 310 Genetic Analyzer 
tC^L> ABI PRISM Seaquencing Analysis version 3.0 "CJ^^L^Co 
[^^] JZ3981:6«>'^^ Ko^i^-exJ^^^^^^'&tfit^^lML/^ (M6) o 

[0 0 7 51 

(2) Fn^-tf>^l§a^®<7)W® 

(2-1) mmm^^4 v^3:^^'-}£y^^m'f^::^^v<^^^ 

) p. 534) o tfz. Kn.-^-lf><7)li5^mict±#^W7'n*-^-<^#^*^ 
Tfn^-^h^fzib. umm^'i'<0±.mz.mmi'^=i- (hyp) OJi5fLir::enoA promot 
er ^SIl'^^^^/wpNG-enoP-hyp^fpmL/v: (I1I7) o 
[0 0 7 61 

(mm 

^mmmm. '^mmmm\i^^m^ m) > Boehringer Mannheim \\xi^n m 

) , New England Biolabs <^ 0=^iS±fflv^^Zo f^^Pm^-^^fi^ '^^Q^^^ 
fflv\ #lCifi)<^'^V^RR*)121t:> 20^5-F^:t-h^V-'/^mtyi:o 

(Escherichia coli) tiXLl-Blue(Stratagenettm) =lrfflv^/^o mBtiA 
. oryzae RIB40=S:fflv>fCo 

ffiv>fc:^cflimffl^*ti> Stratagenett<55XLl-Blue^<^-7'=^^T;Hf^t^&o/^o 
1-4-1) pNG-enoP-hyp <r>W^ 

mm 

^^^-fcU-r{i> enoA promoter ^-^tfpNGEG-dl (Toda T. et al.. Curr. 
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Genet. 40:260-267, moi}) ^^Ltzo ^-y— h ^-^trJZSOSl (pSPORT 1-h 

7-1) Tb^h^m^^iftzo 
[0 0 7 7] 

pNGEG-dl> pSPORT l-hyp^/*- SrXba I fcSal IK 2: O^l^ft/co 

(366nm) UVT-CDNAV ^ ^^p^ > h Sr-^ D ffl tf^o 
<^f^, prep A gene (Bio-Rad-Laboratories) ICTDNAfrHIllXL. -^tJ'^-DNA. 

'7^^-i/3>BUB\tmmi\^fz^i7^-mkt^z^^'-ymk. ^h\zi^mk i 

igase (GIBCO BRL Lifetechnology) ^ 5X ligation buffer (250 mM Tris-HCl; 
pH7.6. 50niM MgCl2> SmM ATP^ 5 mM DTT. 25%PEG-8000) . ^^B7R-e20;u L 
16t:-ei6B#fHl^» $ -^fco 

•7-fr-'>3 Z^m.^ fx \ \Z.\Q fi\(OlOy^Ym (1 M KCU 0.3 M CaCl2> 0.5 M 
MgCl2) > 7 /^l (7)Z0%^'')^^Vy^']U'-)V (#6000) . 73yu 1 ct^MMtK^ 
i<ii#b/Co ^M7y.^X-2^<'^nLfz'ik. ^±.mU\^fz:ny\£f-yV 

fzo ittir, 200 /fl O LB?^#^%=SriDx.. 100 ;«g / ml (^T^'li'i^U 

(D"/^;^^ KDNA<75iili 

ifitJO.y^;^^ KDNA«:ffiV^-C5^®^mt7t:^l^mo^-<^3nc:i-iSr3 ml O 
100 ix% / xaX <r>ry\iV^)y ^^JP LfcLem^^^t^am 37*CT— Bfe^M 
^«t/io 1.5 ml <7):^^^^=^2 ml<DJ.>7^> K;V-7 5=-^-m#LT15,000Xg 
■ei:$9'^^'i:^;e*ilL. iJtm^rlOOAfl <^7K?^LfcTEG (25 mM Tris-HCK 10 mM EOT 
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50 mM Glucose^ pH 8.0) -eM^t^ CltL(C200 fx \ O0.2 N NaOH-1% SDS 
^Im^xm.'^ii^KW^X^tz^. 150 fxX m\k NaOAc pH 5.2 ^inx-TtS-^Lfc 
o itt=Sr 15.000XgT'4 'C'T?5^P^3t'C^^^L_h^^liIJRU50 //I 
;v . ^nn^;i/A . VT^;VT;vrr-;V (25:24: 1) ^rSnx-TmL < ti^l^ L 

/^m. i5.oooxg , m.uxz^wM'L^^m\^±M^m^\\^fzo ^<DmwL\^-2Q r 

-CTlci^L/iQOO ;t/10ai^y-;V*ijnx.'C-20 'C-eiO:S'raSce^. 15.000XgT-4 

t:-e5^^m'i:^^lilbf^o zt:^«r500 fi\(oiQ %ai^y-;i/-e'; Ufc<^-t>. 

ft#:twRNase (100 ;«g / ml) ^-^tfTE (10 mM Tris-HCK 1 mM EDTA 
. pH 8.0) 50 fiUZ-mmX^fZc. m-hftfz'fy:^^ K^Xbal i:SalI -e-eJiff^. T 
:«rn-;^m^^t::J: ABf>T'<^^^=SrEi6. pNG-enoP-hyp0^^^5i^tfc 

o 

[0 0 7 8] 

( 2 - 2 ) Kn e>'^^^m®<7)?^g^m • 

fflv\ ^7^7X5 KDNAtiiie-CfNML/ipNCJ-enoP-hyp, pNG-enoP (p 

NG-enoP-hypO^N-r Kn 5}s- if >itf5^-f h ^ L- ^iJ' ^ -<^)c^^) ^ffiv^ 

tzo ^itL^boy^X^ KDNAlOyug^rMunl-tr^^-Mbt. ^^jr J: 0 ^o^y 

T;^^;^^^;1'>^ • :ti;-lf niaOSOO >^ (RIB40;^S5^<7)ii^^l7G^^it'f5^ (ni 

aD) ^m^mii:m&m%mi^^5^^) (Dm,'^mmWL^Y?m^m\zmm\^. 3 

or , 12B#^^:^#t/io :^#?SJ:«9:«'7>^"7'f;i/iJ'-'J:fflv^-C^mLfc:o ^ 
#^50ml#O^'C^^i-'ri3#L. 10ml<^>yn h-/^;;?. h'fl:^Te[(0.6M KCl , 0. 
2M NaH2P04 , pH 5.5 , 5mg/ml Lysing enzyme (Sigma Chemical Co.) , lOmg/ml 
Cellujase Onozuka R-10 (Yakult Phrmaceutical Ind. Co. , Ltd. ) , lOmg/ml Ya 
talase (TaKaRa) )*j(lPx.jl^L^ SOICQOrpm , 3 ^F^^l:L"/n > y^;^ Yit 
KB^^if-ofZo iS^m Ly:rMIRACLOTH(CALBIOCHEM) KXM^L. m.WL^<D':ru y 
y:^Vi SOOOXg , 4t: , 5 ^mM'L-^^mi-^^tX^mt Lxntzo 1.2M V 
;Hf , 50mM CaCl2 , Tris-HCl buffer , pH7.5iCT3 Iil"/n h t^^:^ h 
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n y^^T. h^ixioSi^T^n hT'^;^ h/mUd'Sr'Sid 1-1.2M y;ueh-;i' , 5 
OmM CaCl2 , Tris-HCl buffer , pH7.5 -CJlMbTto •fu^'f'yT. YW^mm 

fi uz-m^<Di^nn'^m-f'7:^^ Yxmrnw. #10/^ 1 1 12.5/^ i<^soi i (50(w/v%) 

PEG#4000 , SOmM CaCl2 . lOmM Tris-HCl buffer , pH7.5i£:ijnx. i <Zi'^t. 

Sol I =S^^J^x.^i^L/v:m^ 2ml<^1.2M V;Hf h-;^ , SOmM CaCl2 , Ttis-HCl bu 
ffer , pH7.5$rJnx. J; <m.'k\^fZo 55t:tCia*i)-Ci3V>/^ Czapek-Dox ifcil^^:^*^ 
tc^n hy^:^ hJl^^^^rinx-fS-^L. Czapek-Dox^5^:^%tcaS L^Co -eo^ 
. sec -caaT-^^^J^-f ^t-e:^?tLfCo 
[0 0 7 9] 

Ul-W^mk. e^it T^^T-^ =^ i i: !9 . 0. 01 % (v/v%) TweenSOlcM^ 
L> c:<;DM^flSt=^^f^L^ Czapek-Dox^5^%*feicj[2;tf sCC T^^-r^ ^ i: 4-11 
•97it#J!&^-5^g|^:feC^o/co ^J3&^=-^^0«i^>ti Hondel m(M=^VCSm^ 
efc^LTiJCl^ofCo e^tCT 200 ;zl <7) YPD ^^ii'^X^fz l.Sml W*^^ iJ' 
n^aL--7lc55'^T-*^*nt. 301C T- 40 BtF^J#«t/^o :^«m#=^fftv> 1. 
5ml ^-T^f i>'n^A--7'lc#L. 50;u 1 cOT^n h t'^^?. h'fb^?S 0.8M KCl . 10 
mM ^Z/Wi , pH6.5 , 2.5mg/ml Lysing enzyme (Signa Chemical Co.) , 2.5m 
g/ml Yatalase (TaKaRa) ) ^m^xmM'L. 37'C tr— BfKJfceL^ 5^0'MJ^ 
±7lC-t^::i5[gtm#^M^-^i-f^o i<^±?t 5// 1 LTPCR <^Kf&mtc 

M v> fco pNG-enoP-hypcOJ3&^PCRffi 0:/7^v>-i:LT5' -ATTCGCGAAAATGGTAGCT 
CGAGGA-3' t 5' -GTAGAATCACGAATGAGACCTTTGACGACC-3' <0 2@0:tV=f^^ 
V:f^K«r^^U pNG-enoP<^)y^^v-t LT5' - GTAGAATCACGAATGAGACCTTT 
GACGACC-3' ^5' - GTTAGTCGACTGACCAATTCCGCAG-3' <7)2mo V ri'p? ^ :^ ^ 

K^-^^L/Co PCR PCR Thermal Cycler PERSONAL (MMit) ^M^^tz 

o '^•yT-^:/3>hn-;i/i:LT?^®^mt::'e£ffll'Lfs:7^7;^^ K DNA ^mm 
t Lfzo pNG-enoP-hypCOifiiii^jSti 95*C , 3 ^mmm DNA ^iSttL. 94t: , 

1 , 55.5"C . 1 , 72t: . 90 m^^W-r^^^ so 
*3i'S:o/im> 72^ . 95 ^mx^-^W^^^^X: X^^l^fzo pNG-enoP<7)ii 
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ipiastisst: . 3 ^mmm dna ^^ttt. 94^ , 1 »m . S7x: , 1 , 

irc , 90 ^m^W-r^^^ ^^^^ 30 -^--r ^;^i3^:=&•o/v:m^ 72^ . 95 # 

rBi-e^ik#:g$-^4t: -e##Lf::o ffbtLfc pcR mmm}i^r-ffu-:^n%^ 

I& L/C t i ^ ^ ^i^' -f y n > h n - ;v 1^ D^S K PCR ®f it <^iiili§:6^?ii 
^.$tL, -eo^r^i mmo^fe^ DNA ^--tf-Za-^e-^-iB^UT 
^ F n - e >mmi-<omX $ tL3tiB^J<^^^*^m ^ tL. pNG-enoP i> t 

[0 0 8 0] 

AL-CV^jfev^MB (pNG-enoP) 200ml OYPD ( liw/v%)m^J^^^ . 2 
(w/v%) ^yV:^ , 2(w/v%) i^;v=J-;j^) lc2500)}&Wml itJ^-e^S® b> 301: 
. 24 B#^^m^#L:^*v;^7^ ;V^--em#=^zi7tL. :^«±vt^#/:o 
_h?t Iml UMLT 500 y«l O 100 (w/v%) <t h V n np^^Jnx. J: < rl-a* 
L/cm. TK't't^ 12-16 ^r^Scgb/Co •9-:^y;V=Sr ISOOOXg , 4r , 20 :59-Rim 
'C^^llLJim^^^t'^v^/ims rt^^ 15;/ 1 <^SDS'fb^TS (0.063M Tris-HCl 
buffer , pH6.8 . 2 (w/v%) SDS , l(v/v%) 2-:^ >^ - )^ , 10 (w/ 

v%) i^v-bn-;v , o.05(w/v%) :rD-=e7a^-y ic^^S^-t-/:^) 

<D SDS-PAGE t YsmWr^^TUyf ^ y^^fD-^^^t Schagger t>(Schagger, H. 
, et al. (1987) Anal. Biochem., 166, 368-379) <7):^i*ir L/i;&^o/io %MlU 
leOmmX 160mm, Irm W-(0^(D^^M\^. WSit 10mA — Jc-eMd^ii^n L^?-:^ 

o -etom. m^?^S(lL/:<>-*;V'^PVDFMl'^^t^ PVDFlMJiiO 14.3kDa 0®f>T- 

T^y^^^^&^'bLPPAS itm^^^ Kn^-lf> EST i7U-y<D^Un 

Kn,-h-lf>:6«^;?>vlt;6qiiM^$tt/zo tfz PVDF HiC^^f ^ ^ Rl^t' CBB 
^-fe =1: L /: C: ^ K n 73^ - e Vit-fs?- t T v^^m<^^«-hrt:6^ ^ 
t±> ^il4.3kDalC/^>' K7&«l4iS$tL35j:&^o/ce:h:&^'c>o >'^^ KnsJ^-lf^'^ 
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[0 0 8 11 

i^. -fy^^ KDNA (pNG-enoP-hyp) T-^^g^^^tt/c >'^^ Kn5^-e>j^|& 

{frirmiTg l#*fel) ic^^l 4^1 0H4 Bftfrt-e^ft^tL. ^it##:F 
ERM P- 1 9 0 5 5 ^##$tLTV>^o 
[0 0 8 2] 
[^MfflS] 

[0 0 8 3] 

(3-1) Tx^;^^^;^;;^ - :ti;-ifa* PBS {^'vy^^yy-^^^^^-v) ^ 

0.5 X 106 IBfl^T-Zml h ^r;g> J: d Ict;^-^;V^;v;^ • :r U -fe* RIB40 Jiti^Jl^ 
?£=Sr 500 ml #H:^7 9;^ 3t*lO 100 ml O i (v/v %) PBS fL'fb^ (BS^Q]^:55- 
^) ^r-^c^^ Pi— <7)^m?Jf.i: t/i Czapek Dox (34 fxg/ml ^uyh.y:^=. 
=i-;l/)(Nakajlma, K.,et al. (2000) Curr. Genet., 37, 322-327) frC^inLyi: 
o mm. 3010, 125 rpm, 5 0K^«L7to ^mL^ MIRACLOTH (CALBIOCHEM ( 

^m^m ) twT^jiu, -e<o^?^* sooo g, 4t:, 20 ^w^t'C^^slL#^btL 

=JrJn^:^wm> 8000 g, 4t:, 20 :^^^'C>^^L#^ttfcJirtll^5-^#yt:o -h^M 
^=1: 10 mM \'^):^-Wm^m^, pH 8.0. 20 % l&^OigmT V^^'i^ AHT¥# 
^bLTt Octyl-Cellulofine (^'ffc^X^) tC#L. ?R^lJ^55'Sr 20-0 % mmn. 
T^^-'^AcT^iS^stJl^^Setr i^vtiH^-^/io ^S-lib/z^tTtlc^tT 0.1 (v/ 
V %) i"? PBS ?Ut;?S'Sr& t^ 37*0 lc-C'f*zaL> -e<^?iJSO®T (P 
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mmmm, ph s.o ^nLxmrnu wimmm^x^itLtz deae-toyopearl e 

50S (mv-) tc-^L. ^^M^Sr 0-0.3 M NaCl OlE^zaR^SBi^i 

•^ffi^-^T'wo #'b^/i^S14'S^^^ lOmM MES pH 5.5 t::*tLT^:^t, 

|^r^®T^l^-C¥^^bL/c HiTrap SP (T^^ v ^ A "7 r vT /''i'f :t 

7^^') IC>SL, ^«®^«r0-0.3 M NaCl Olfilli^JSt^BBlw J: ^ffi^-^^-o # 
ibttfc?g141i^=£r SDS-PAGE (Laemmli. U. K. (1970) Nature. 227, 680-685) 

PBS ^0^«^^o°.i: Lfzo 
[0 0 8 41 

( 3 - 2 ) PBS :0*M^^<^rti^T 5 / mMSM<0^^ 

±%^xwhtifzmmmmmm. (0.4 mg/mi) 250 /.i i::mlt 200 ^/i o 100 
(w/v%) ^vv^uu^m^uw^^ x<m.^Lfz^. 7X4^1^ 12-16 mmmmi^ 

fzo 15000 g. 4t:. 20 ^^^^C^iS'^b. ±tt^^^t::l^v^fcm. ?t 

50 // 1 <^ SDS ^k^?^ 10.063 M b U pH 6.8. 2 (w/v %) 

SDS. 1 (v/v%) 2-^)V'iJ-fY:r.^y-)V. 10 (w/v %) i^'V-tn-;^ 
-lirf^t^. mmWkf^^i^ 5 ^F^Scet SDS >fb«:i3i>Srv^ ^fiir^y-fJl'mmt 
Lfzo SOl^ V8 T^nxT^-fe'^tK |6.3 /zg OV8 T'n-rT— t'^Sr 25 1 <^ 0. 

05 (w/v %) rn^7jLy-;vy;V-. 0.019 M h V pH 6.8. 0. 

6 (w/v%) SDS, 0.3 (v/v%) 2-^)l^ijy'V^^ 3 (w/v %) ^'Vtu- 

}uizmm^^fzi><o\ ^muLfzo sds-page t ?w¥m^oyuyf^ 

Schagger "bo:^^ (Schagger. H., et al. (1987) Anal. Bioche 
m., 166, 368-379) K^^^fZo 160 mm x 160 mm, 1 mm L/io 
50 fLl (D^y/)l^mmi:^^J^^-rfy^L. ^h1.Z 25 lul OVS fUT^r 
-^mfS.i:MmLrzo mm 15 mA -^-r'^gj^rlBi&t. {^u^ys^y- 

i(,t^y)v<7)mtr^mtxm}^fifzv^^.xm}^w±\^^ ^ott 

fZo PVDF m±.i^ ^ 7.9 kDa. 10.3 kDa. 11.9 kDa <DW[>i^^^i^^> ^<Dtii 
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r^yM^r^ymMm<om^'ti^^^j:^fz (Matsudaira. P. (1987) J. Biol. 
Chem., 262, 10035-10038) o 10.3 kDa, 11. 9 kDa (DT ^ y^t^T ^ ^M^^i^ 

jmi^fzm^^ m^^KT^y^mmxy). aqglfeqavs. -c^-otzo n^tttzr 

5 y^SB^Jt-^f^ LT National Center for Biotechnology Information (NCBI : 
http://www.ncbi.nim.nih.gov/) OOBLAST (Zhang, J., et al. (1997) Ge 

nomeRes.. 7. 649-656) ^rfljffl tT5ffi|WI^m^*5C'&ofci: Cl^. T:^^)^^ 
)Vy(.'^V'^<r>m.&'r^^^'f—'^(^P^UT^y^mMmt-'WiLfz (Ohnishi, K 
., et al. (1995) FEMS Microbiol. Lett., 126 (2), 145-150)o 
[0 0 8 51 

(3-3) PBS ^^^it^TSr-^tr^-fe^ DNA <D^u-=.>^ 

PBS ^mmm^i^'f-^-^tf^^iif. dm ^jun^^fzif)^^ t;^^;v'^;v'j:^ • 

yi- 1; -^(OmTik X y) ^-fe'ft: DNA ^MU LfZo 0. 5 x 10^ 'fS^T-/ml t^j:^X^K 
77.^)\^^)y/7s • :^-i;-^r RIB40 U^mMW.^ 500 ml #=:fty nF«30 100 
ml <n YPD U (w/v %) m-^^^:^, 2 (w/v %) ^T'b 2 (w/v %) 

tc^inbfzo ^» 30*0, 125 rpm, 16 ^^:^^t/io :^^?I^=S: 

WbK^'^'Lfz^mr^mii-^W^X^fzo ^#U7tm7f^=Sr:^>'^'-"r;vt?1.5 ml # 
-T^^n^i-riw^: 15, 0.4 ml TE (10 mM h U pH 8.0, 1 

mM EDTA) \z.WM\^'fz%.^ "^W^"^ l2 (w/v %) SDS, 0.1 M NaCl, 10 mM EDTA. 
50 mM Y^)7s-WmSLmWi., pH 7.01 =Sr 0.4 ml in^-Ct9>o < •9ji#t> MzaiC 
15 ^^WLm.\^fZo 15000 g, 10 ^r^7t'C^^^tT±?t«:ffbv>l.5 ml ^"V^f 

25:24:1) =^^«nx.s v9>o< 19 ^^-7'=^±Tlcm#L/im. 15000 g, 5 
^'i:^^^L-CJi?t^ffLvn.5 ml m-^M/u^^-':f\,zW^\^fZo -20X: IC^^ 

^Lfcj;.iJ^y-;v* 2.5 ^^Unx.T. -20^:*^ 10 ^r^ifc^Lf^m^ 15000 g. 4 

t:, 15 :0^F^^'Lvi55-^L±?t«r^^tcR^|:zt^^#y^:o ztl^* 0.5 ml O TE I' 
5 y« I <^ RNase A (10 mg/ml) Mr^^iflx.. 37t: K 30 :^F^iS[«L 
RNA ir^^LfZo 0.5 ml <07iy-;V • ^uu^)VJ^ • ^ VT ^ ^VT;^^!-;^ 
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(25:24:1) ^grijnx.. vp-o < t)^:j.-':ri±TKm¥¥Lfz^^. 15000 g. 5 ^Pflm 
'i:-^]^L-C±?t=SrffLvU.5 ml ^-r^ n-^^^-ricHiRty^io ^<7)^f^^^ 
^ 1 mmn^X^tio 0.5 ml o^nn:^^;VA • >f VT^;VT;Vn-;v (24:1) 
^)nx.> v9)o< 0^^-7*^±Tt-tE#tfcm> 15000 g. 5 ^F^>t'L>^^L-C± 
Vt*ifLvn.5 ml #-7-f ^^n^A-yiclilllXLyio 50 /« 1 <^ 5 M NaCl i: Im 

1 <^?^j^^^y-;v=S:inA> -2ot:i^ lo ^^msL/cm. 15000 g. 4t:. 15 

M'L^^mL±mi^^i^m^itminfzo 70 (v/v %) Ji^5'/-;i't? dna 

LT 15000 g. 4'c, 10 ^mM'L-'^mL±m^^^i^^^^itm^mzo tm^ 0 

.1 ml <D TE -cmmV. CltL^r^'fe'^ DNA m^t Lfzo 
[0 0 8 6] 

|tf^OI*lfl5T^ym@B^J^^^l^. 30 m.m^-h^J::h:tV^^^l^^'f■ 
V (5' -GCACM(Xy^(nXnTimCM(XnXiTTTCC-3' ) 

^SB^J^^tC. 30 m^>6-«b'fe;5>:^-'; =t^ i7 V-^^ K (5' -CCAGGCAGACAAGATCTCC 
CACG(JCGCAAT-3' ) =Sr^^L/io 1 m<^-/7-r t > ^ffl^^. D 
NA ^mmtLX PGR =^^i7^v^^f■^f>^^-f r'J^^-lf-vaVOyn-r^ii 
ipiL/io PGR PGR Thermal Cycler PERSONAL (^Mit) ^m^^fZo ^fe 

# DNA ti 100 ng fflv^ ;»« 7--lf(± Ex taq polymerase (SMit) iFS^^fz 

o i^mm^it. 9sx:, 3 ^mmm dna ^^^l. 95*0. 1 eoic.i 
> 72x:, 30 m^^wt^^^ ^^^"^ 30 -^^-f ^;vi3^'^o/it^. 72X:. 1 ^ra 

X-^m^-m^"^. AX:x%n\^fZo %h^fz pgr Jiiliii[fM-=S:T:*'n-7.>5r^;vm^ 
[0 0 8 7] 

^Iw^ NEN RandomPrimer Fluorescein Labeling Kit with Antif luorescein-A 
P (Eizo Diagnostics. Inc.) ^ffiv^T-^-if >^>-r V*^; -If- v a :^ =3 
-^N^rrV^r-f-lf-S/a >«ri3C:55:ofzo -tfz^W^nX^fz SSC 20 

(20x SSG) (175.4 g NaGl 88.2 g Sodium Citrate Dihydrate *7Kl*^il 
1 1 ir-^^b-iirfct^^ ^-b^lx--/^mU7t*><7))=SriSl:i^m7X-e#f^tP 
mt^c^><^)=Srfflv>f::o ^-fe^ DNA 10 yug ^ 50 ^- v/ EcoR V (SM^) 
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-mm^ (o.4NNaOH) ^xtL, :^m.^<D-^^ mmm^m < tx-<D&^i,z^ 

ib^-:>fzmm. (ADVANTEC TOYO) ^(D^rmmm-Cmh^fZo :^0±iZ^Wi^(D 
^)V^<D-^, mC-^^^K'm^fz'f'-f u>:^-yr'7'y (Hybond-N+: T"7'>-VA 

ii^^ 3 ^(D'^fZo 5 cm (0%^\zm.^M.^. ^(O^fz 

o 12 ^Wyn y-r -f y^X^tz^h^ :^ 4x SSC Tgfe^L^ yv 

y^^-Z^3>i^::^^fzo 
[0 0 8 8] 

^Iw. m^^O PCR BU^MliZMLX 1/10 5 M NaCl t:mk^(biz 2.5 
iO^^J.^y-;^^^J^x.. -20'CIC lO ^ra^ScSL/i^. 15000 g, 4*0, 15 
m'I:^^^L±tt=S:^^^CB^i^t^^#7^:o 70 (v/v %) o^iJ^y-^V-e DM 

LT 15000 g. 4t:. 10 ^mm^t^^mL±m'^^-^i<z^^^it^'i:nfzo mm.^ i 

/£g/// 1 TE \zmM\^fZo CIO DNA 20 // 1 t NEN Random 

Primer Fluorescein Labeling Kit with Ant i fluoresce in-AP <0 Random Primer 
s and Reaction Buffer Mix 5 1> Fluorescein Nucleotide Mix 5 1> Kleno 
w Fragment 1 fx\ ?r}tjnx.. 7=-^ >'i5^l' J: J^tl-^L. S?^-^? 1 BtF^^Ju>$ 

•^/co Rt&m^ 0.1 M EDTA. pH 8.0 =Sr 5 1 Jnx.^ 20 ng/ml ^ J: ^ t:: hy 
bridization buffer l2x SSC, 0. 1 (w/v %) SDS, 5 (w/v %) Dextran Sulphate, 

0.5 (v/v %) Blocking Reagent!. i:rI'a-ty^c^>0^-/n-7'^?^^ L/io 
[0 0 8 9] 

:^\,zyxiyT4y'ir^(0:^z^-:r'7y^ 2x SSC V > ;^ U •:f'*) 
'ya>^^y^},z^L. 0.1 ml/cm2 t ^r-S J: ^ tchybridizat ion buffer t^m^ 
50 yug/ml Carrier DNA ^:iPx.^ 60t:T 1 mf^^Ui^fzo 

r 200 yul ^hybridization buffer tT'n-y^?^ 20 ;« K Carrier DNA (10 
mg/ml) 35 fxl ^-^^ ^ lOOVr^ 5 iS-^^^^bfCo tK 

'J ^-r-tf-va V/N'-y i^^^Ov^Tj^t^mt. 60t:-e 16 mm^T^Lfzo 
-ytr^^^y^) ^^'^-iyay^^y^'X^l^^mL. 1 cn^ <D ^htzi) i 

ml &,±<D 2x SSC, 1 (w/v %) SDS T-eOt:. 15 ^mWLL<m^ir^^tKX-o 
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xmw^L. o.2x ssc, 0.1 (w/v %) SDS T' 60X:. 15 ^mmm^^T^i^fz 

o JsJLmo^f^Ji^za-e*3<^^:ofv:o 1 cm2 <^>^ ^T'^ 0 1 ml mji<^ 0.1 

M h U >^-t^mM®?£. pH 7.5, 0. 15 M NaCl 'I'-e^L < 5 ^mm.WL-t^ ^ t 
X-^^Lfzo "^^L-f'yT.^y^f'^y^n^ 1 cm2 (r> :^ yzT =7 ^ ^fz^ 0.1 ml 
\>X±.(r> 0.1 M h U pH 7.5. 0.15 M NaCl. 0.5 (v/v %) Blockin 

g Reagent ^^-C 1 ^^W^X^fzo ^^\z-f=7 7.^ v ^ f'^ y ^^(O I .as? 

0.1 ml iiI._L<^ 0.1 M V :^--mmBWWL, pH 7.5, 0.15 M NaCl, 0 
.5 (v/v %) Blocking Reagent, 1/1000 (v/v) Antif luorescein-AP Conjugate 
t<Dm^W.^'^ 1 NF^SmUfvio -eo^^ ^•/^^''SrlX.i) tti tO.l M h'JX-:^ 
pH 7.5, 0.15 M NaCl ^X- 5 ^r^fo 4 EISiLL <igl:1-^ vl fc-C^ 

ihtf^o 0.1 M Yv:^-^mm.mm, ph 9.5, 0.1 m Naci ^x 5 ^^-fo 2 m 

K ECF substrate Auto Phos (Eizo Diagnostics. Inc.) =S: 1 ml Jnx.> M% 
4 BtFsm^TT-lifcmbf^m. (FLA-2000; FUJIFILM) KXm^Vfz 

o 

[0 0 9 01 

^IC, ^-fe^^ DNA 10 /ug ^ 50 y Y<D EcoR V t?^^M^bLT*'n-X 

UV MltTt?^ 0 tB t/Co '^^V^'J; prep A gene (BioRad) ^ffiV^T DNA 
mu C:tt«:#X DNA ^M-i: b^JTo 
[0 0 9 1] 

^\,Z':fy7.^ K pBluescript II KS+ DNA (Stratagene) 2.5 /ug ^ EcoR V 

fz^ TE tl^«|U^c*>cO*^:J'i5^- DNA L:^Co 
[0 0 9 2] 
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dM 1 fig tnX DM ©f>t 1.5 /ug ^ T4 DMA ligase 
O^^-fr. DNA mWi^nf^o ^<r>^ ])MmmiO ^ 10 
fi\ (D lOx KOtf (1 M KCl, 0.3 M CaCl2. 0.5 M MgCl2). 7 fi I <D 30 (w/v %) 
PEG#6000. 73 /ill (OmMTi^^'km^L. 100 //I <^?^^K^prtg=5r:*:Mlg DH5« 

mmm.) ^m^. 7}^,^^^ 20 ^m. Mzaic 10 ^^-^ifc* b5^®^m:^irmsvi 

^8[t#^-o •f'Tn^'^vyv^ (Hybond-N+; T*=?v^ A7 T;v^vr >'^-f ^ 
x^') =Sr 50 /ug/ml (^T > tfvU >=Sr-^tf LB «5c:^«l_htC® ^ . ^<7>±\,zm- 

M^^-^BMmmi^^t^. 16 m^^^Lfzo ^y'7"7y^^m±2:y) 

flj3&«tl5l*) ^>"/^>=S: 10 (w/v %) SDS K 3 :^rBl> 0.5 N NaOH, 1.5 M NaCl 
KIO ^mWiL. ^Tgt^r^vVcf^. 1 M V :^-m.m.m.mW., pH S.O, 1.5 M NaCl 
Icj^U m^i:^^^^ti^. 2x SSC t?Y5fe^t/Co :^>:fy>^: 0.4 N NaOH 1 

mmi&L 2x SSC -TfT^fe^Lfwo ^<D^>'fyy^m^<7)-^-^>^s4'r^) ^-^-^ 

10 0 9 3] 

^i^mm^}^±mzx^^^. lb (50 /.g/mi T>trv';>') tc^^at 

37t: tCT 16 nmm.WL^^LfZo 1.5 ml 1.5 ml ^-rW'^n-f-^- 

ricSL. 15000 g, 1 ^0^f^^'I:^^^L^:Hfe=S^^v>/io 100 ;/ 1 <^ TEG ( 

25 mM b pH 8.0. 10 mM EDTA, 50 mM iy;i/rr->?^) X-BML 

. CtLtC 200 //I O 1 (w/v %) SDS, 0.2 N NaOH =l:JnAS^^HCrl'a-L7Kft't- 
5^^i&SLfZo 150 /£l <0 3Mi^m'^h';'i^A. pH 5.2 «:jjnx.a-^ 

;&-t::?i^L7X4't^ 5 ^m^WiLfZo ^ttH 10 M f^mr A ^ 150 //I 
Snx.m^^&^lc^i'^L. 15000 g. 4X:, lO ^F^^'i:^55^^U±.tt^ff Lvn.5 ml # 
•7^:^n^i-"/tc#L/Co ^tLlc 600 /zl <^ 2-yn>'NV-;v=J:Jnx., J:<^ 
^Lfz^ 15000 g, 4*0, 10 ^mM't^^m\^±m^m^^fzo 70 (v/v %) J^iS^y 
-;VT- DNA =&^^LT 15000 g. 4^. 10 ^mM^t^^mL±m^^-^i'^^^ft 
Ik^mzo tt^=^ 0.1 ml O TE X-mmL. dtt^r^^X^ K DNA m^t Lfz 
o COT^^^ ^ K DNA DNA »fM-omSia2^J * ABI PRISM™ 377 DNA s 
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equencer Long Read (PE Biosystem) <D-fu h r7-;victs&v^ ABI PRISM™ 377 
DNA sequencing system (PE Biosystem) KXM^VfZo ^<D^^^ '^y:^^ K 
DNA KmX^flfz 1334 mSM^i-'b^r^^'fe^ DNA (O EcoRV mim)^i^ii. zf 

V-t^mmm^] ATG i:;^ > y':f:=i K>'*'^^> -r^t>*> PBS 
:^^!^^^jt<ST-O^*5:^bTV»fc(0hnish K. et al. (1995) FEMS Microbiol 
Lett.. 126(2). 145-150) o 
[0 0 9 4] 

( 3 - 4 ) PBS ^mm^^^<omm 

m^<7) PBS ^mmmm^i-'k&^^'t^'fy^^ k dna 5 /.g ^ ecorv ( 

^fe^iUV RB,#tT-e 1334 ^n7!}-h^j:^m}i^^:0^mLfZo prep 
A gene (BioRad) «:Mv^T DNA *lftmL> C:tL*#A DNA ifM-i: L/io ^J:::^ 
*iB^J(f lCi5^;vrrT5 ^-^foyn^-^-lB^J (PglaA 142) i^i-^-f^:^ 
^ K pNGA142 DNA 5 ;ag ^^T'n-^-^-SH^ijOlS^^tlab^MR&^S PmaC I 
mMm<r>^W:'C PmaC I (SMit) X^m^tL. ^^tr J: 7i/-;v3itli> J^iJ' 

~)Vitl^^m^i^^^j:':>fz^'TE KmMLfzii<D^^^ ^ - DNA t/Co 
^ic, DNA 1 yug DNA if>T- 1.5 //g ^ T4 DNA ligase (^?S 

dt)t'J: ^9»i^^■^^ DNA ?#?0[«:#/io ^lo^^ DNA ?#?gt 10 I 10 
^ 1 <^> lOx KCM (1 M KCl. 0.3 M CaCl2. 0.5 M MgCl2)^ 7 1 <^ 30 (w/v %) 
PEG#6000^ 73 //I 0^l£m7jc=^rI'a-L. 100 1 c^f^M^^nrtfe^:^M DH5« 

(SMit) ^inx.. 7X4^1^ 20 ^m. mzatc 10 ^F^ficgLS^K^^:»ma^ 

?gt=&#f^o 50 //g/ml (^T^H'i/V V^-^tf LB ^^^AfeJLtwi;?^®^^ 

37^-^ 16 ^ra^^L/wo ^m±<D:nuzL^^&^KX 
*g-V^ LB (50 //g/ml T^fvU >) K^mV 37V \,ZX 16 BtFsl^ 
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J^Mm^m-fy^^ K DNA(pNG-cut) ^m^o K DNA 10 * M 

m 10 /«i <0TE KmMLM^m^m dna ^Tgtt tfco t;^^;1'^;i/;^ • 

■fe'<7)?f^®fe^Ji Vollmer tjOT'n h y'^T^ b-PEG ?ft (Vollmer, S. J., et al. 
(1986) Proc. Natl. Acad. Sci. USA. 83. 4869-4873) =S:^^t-C:fe^'S?ofs:o 
T;^^;V^;V>^ • :*-'J-fe* niaD300 ^<^/ia^51?S?S?: YPD t£#:^ttllCi^ljnLx 30 

vizx 12 f^mmwi^mLfzo :^«?eLj:J9**^:^7-f;v^-^fflv^T^it. mm 

Lfzo 50 ml ^(DM^L^^^-ylz^L. 10 ml (^T'n h-7°^>^ h^b^?^ 

10.6 M KCl, 0.2 M NaH2P04, pH 5.5, 5 mg/ml Lysing enzyme (Sigma Chemical 
Co.), 10 mg/ml Cellulase Onozuka R-10 (Yakult Pharmaceutical Ind. Co., 
Ltd.), 10 mg/ml Yatalase (TaKaRa)f "Srlm^XMML. SOV, 90 rpm, 3 NfH 

SMtyn h 7^^;^ h^b^JS^iSC^feo/Co ^mt/iMIRACLOTH (CALBIOCHEM ( 

^^)) Kxmmu m.m^<Dfuvyy:^ 3000 g, 4*0, 5 ^mm^t-^^ 

mt^^txmkt LXWtZo 1.2 M V;Hf 50 mM CaCl2, 10 mM > >; 

>^-mmM«f?^. pH7.5 KX 3 m-Zn h^^^?. h^^^L^ '/n>7'7;^h^ 
3000 g. 4t:, 5 :S-rBl^>L^55^^-r^-^^T'zt^i: LTtffCo ^(DfuYy'^T. h 
^ IxloS'l^T'n h/ml t^^<t^tc 1.2 M V;UVf-.h 50 mM CaCl2 

, 10 mM hV7.-mBMW\0i, pH7.5 ICJ^^UfCo T^n h y^:^ h Ji^?et 100 
;ul UlSriEcT) 10 fzl (DJ^nU^m DNA 12.5 fil (D 50 (w/v %) PEG#4 

000, 50 mM CaCl2, 10 mM h V y^--&mmmWi, pH 7.5 ^1}\lx.X<U^L. 
X 30 ^miS^WiLfZo ^iZCL(Om^U^:50 ml #<^>^t'l:^•^A-7'^C# 1 ml 
O 50 (w/v %) PEG#4000, 50 mM CaCl2. 10 mM h 'J X-j^^i^^^S^, pH 7.5 * 
mx.X <m^\^fz^. 2 ml <^ 1.2 M y;Hf 50 mM CaCl2, 10 mM h V 

;^-*am^®?^, pH7.5 ^Jnx.J: <?l'^L/io 55'CtCza4e)T:fev^f^ Czapek-Dox 

wm^^mz':fuYf^:^ hmm^^m^m^^L. czapek-oox m^-^m^mm 
Lfzo ^(Dm. 3ox: xm.'f-i:j^]^'t^tx^mLfzo 

[0 0 9 5] 

m^mmU. l^^n^X^^^m^i)^^ t y) ^ O.Ol (v/v %) Tween 80 
t. C:<0!l^?S^atJ:#fiL> Czapek-Dox m^^m^Juif 30"C ■C:^^-^^':: 
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t^m*)i§.-r^tx-mui'^m'^^^^j:':>fzo M-m'^^^<ommit Hondei m ( 

J3^^ PCR ^) (van. Zeiji. C. M., et al. (1997) J. Biotechnol.. Jan 3; 59 
(3), 221-224) -Srefc^LTiSCl^oTto S^t-T 200 yt/ 1 <0 YPD 
o/i 1.5 ml #-7^ i^n5^^-ytc:^^^^^ljpt> SQ-C T 40 B#rBl^«L7t: 
o ^^B#^lrifLv>i.5 ml n^i-rtc#L. 50 1 oynhT'^:^ 

h'fk^^ {0.8 M KCl, 10 mM ^ J^>m.. pH 6.5. 2.5 mg/ml Lysing enzyme (Si 
gma Chemical Co.). 2.5 mg/ml Yatalase (TaKaRa)} trM^X^ML^ 37*0. 1 
B#FBl'(^iaL. 150 ;u 1 10 mM h V pH 7.5, 10 mM NaCl, 1 mM 

EDTA ^m^. 95"C, 3 ^TOi^L. 7X±t^&«t. mWtrit^-^'tfZo 

m 5 fxi ^mmtLx pcr <DKm^i,^m^^fzo Jia^ pcr ffly^^fv-tuT 

. 2 @<^^'; rf^rJ'l^^J-^K (5' -TGCAGTGGCGGATCCGGTGGAC-3' . 5' -GTAGAATC 
ACGAATGGAGCCTTTGACGACC-3' ) ^^^Ltzo PCR PCR Thermal Cycler 

PERSONAL i^m^) ^m^^-tzo ^P-T > h o-;vi: LxmM^Mm.^mzf 

V Jm^mmt Ltzo ^ Ex laq polymerase (^M^) *Mv^ 

fzo mrnKJ^^it, 94V, 3 ^KilM DNA ^^ttL. 94^. 1 55.5'C.l 

72V. 90 m^Unt^'f^ C7 so •9--r^;i-i3^:^o7^:t^. 72t:. 95 
#raT'^^#ft$-fr. AVX%W\^fZo nhftfz PCR Jiiiiiif>T-^:T:^'n->?.^*;l/ 
m^^iftt-'KLTtt ^'v^-r^yrJ^hn-ji/tlsiCfeetc PCR »f>T-<^ii 
i|i^76qii^,:^tL, Jj^fe^ DNA ±tr^^;v=rT^ 7--lf • T'n^-^- 

Wm(OTm\:i PBS ^j^0^afET-;^>^m«§t7^c*a*ieM56^^A$tL7ti^i:. 
tL^::t1-'&T;^^;^^;i/7. • t')'^'B^mW^ii'^nhfLtz:Lti)mu^^fzo ^ 
<r> PBS ^mm^U=^i)m%.^ DNA 4'i3JfX$ttfv:T;^^;v^;i';^ • :tv^f?^ 
g^m^fe^x JfA^tt-cv^^v^ (pNGAi42 tcr^^K^mtfc) t;^--?;v^;v;^ - 
:^^)^Mm^W^<Dm=}'mmWi^ 0.5 x 106 IS^^^^-Zml i:^^J;dlCi/;i'3T 
^7--lf • 7'n-^-^-<^^^i^®-e^^v;uh-;^^lr'^tf 100 ml <^ YPM?&# 

jl (w/v%) ^-©Ji^;;^, 2 (w/v%) --iT'hV, 2 (w/v ?6) frc 
-etL-r^^m^)^L/::o &m sot:, 125 rpm. 16 BtF^^^L. :^^±rt=lrMIRACLO 
TH (CALBIOCHEM (^^1^^) ) h ^ tX^fZo nhflfzl^miMKn 

LTO.l (v/v %) h=fc;5>J:9l^ PBS m\M^mw\^. 37^ tc-Ci^SU -e<50?f 
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JgO®T (PBS <5D^) IcioT PBS ^mm(D^^i^mLfztz.^. PBS 

^^^5t{5T-7&^^# DNA 4'i^#A:?tL/cT;^^^l'^^^^ • 
i^(D^m±m^K<D^^<r>m^<D:^^:fymi(>hflfZo 'A\^^^±m 100 

50 //I <Di%YV^xiul§i^mi:Mk.X<m^-^Lfz^^. jK^X- 20 ^FamttL. 150 

00 g. 4*c. 15 ^F^^S'l:^:S-^iLJl?»^^^^^^i. ?m®^=Sr#7to -^ttic 15 

;/ 1 CO SDS 10.063 M h V::^-mmM.m^, pH 6.8. 2 (w/v %) SDS, 1 ( 

v/v %) 2-^;v*7'b^i5'^--'K 10 (w/v %) i?'i;-tn-;v, 0.05 (w/v %) 

□ :^5n $ -^/if^> M^t^^^l^T 5 ^F^&fi L SD 

S >^k=S:^Cl^^ofCo :itL«rmiE<7) PBS ^^^^^^fflS^^^p^p^^t- SDS-PAGE 
L7ti:i^>. PBS ^^miHS^^*^^# DNA ^},zmX^iXtiT7.'^)i^^)i^:^ 

/N'i^^o^m«^^^tL/i (mo) o 

[0 0 9 61 

^f£-t>'i5'- (^i^mo<l^rtTmiTg 1 WD l'¥Ji^l 4^1 0^ 4 S#tt 
T'^te^tt, -^It^-^ :FERM P-19054 «:#4-^tL-CV^^o 
[0 0 9 7] 
[^MfiJ4] 

^ K n - e y^^'^mm (pNG-enoP-hyp) ^ - -If ]^^3^^m (pN 

G-cut)#!a> h n-;v^ Lr^t±-e fib's RIB40^tc^iJ7 ^- CO <J5^^:#ALfc 
1^ (pNGA142) Hife^ 1 fBm<^Cz2«)ek-DoxS:iI'^:^:ftfe lcPBS?L'ffc?gL0. 2% , 
t tr-^;!' h 0. 5%=Srljnx.7t^*fem^=S:lxl06/ml-C^]!ja L 3 0 r-e 2 B 
MS^«tyJ:o Ko.i^-if ^^-^-^'l^^miim*^*^ 

«Lf^^^E(pNG-cut+pNGenoP-hyp) *>lStt^^o ^«2 B B<0:^«?^^MIRACLOTH 
t?^.^tLTm#4:i^^^ ^^^^<^nB. (e 3 O nmt?i|lj3E) <0®T=S:^3 td^ 



thSE^ 2003-3087937 



2002-371246 A I 41/ 



Lfzo ^^(omrn (0D6 3 o) J* 8. 7 3-e*o7to ^<D^^^ ^^mm 

>^^i—\f^mM>^^^ Knj}N-e:x^^^>3>' Yu-)U(Dmi^X-mB.Wr 

[0 0 9 81 
[^3J 

Strain ^#fl<bPBS (ODeao) 

Control (pNGA 142) 
pNG-cutfpNG-enoP-hyp 
pNG-ciit 
pNG-eaoP-hyp 

[0 0 9 9] 

[^ife-eni 5 1 

HM^J 4 -effi v^/i^^^-rttO®^=^l X 10 7 l^i^lS/ml ICp^ L. 0. 5%(w/v) <D? 
BS^*«rM^Lf3ft/h^*(0.5%-7;Vh-;5^) tC^ttL^. 30X:"t?8B ra:^«L/i 
o m#:7&^^5>i^'ev^;g> PBS^5^5^«:?fe^ (B'^'SrSOml^T^l/nV^ 

lO.OOOrpmlSmin)^. _h?il^^i*0»!^#^#<^?8L»t::^S i o KM^h^^xm 
[0 1 0 01 



4.99 
1.53 
3.26 
4.16 



miE#2 003-3087937 



2002-371246 A v : 42/ 



1^4] 



Strain .:#^#fiSp»;(pi&.6 

pNG-c\*:+»M«^Qi*>!P tJa4| 



[0 10 1] 

[^ife^J 6 ] 

^^-^f^|^^;{^(pNG-cutm^m^#) ^^^^ Kn4^«-lf >l^^m^(pNG-enoP-h 

^;^(pNG-enoP-hyp) ^ « -T 5 ^ — lrlSI§^^(pNG-amy) 0*^««r^f o fcTo > 
h n-;Vi: LTpNGA142<0-f y"^- b =S:#/v:55:v^^iJ' ^5^ -<7);j.^:;ti-^RIB40l*t: 
fflv>fco pNG-amy?:i^#-r*RIB40?^®^^#»i. ItB a -T ^ 9 — Ifit'fS^^CS. T 
adaet al. : Agric. Biol. Chem., 53. 593-599 ll9S9-])i^^i—^^i^^n 

cumx-^^Lxmi^^^^^^ ^m^WLirn. 15000 g. 4^. 10 ^m^^t^^mL 

■m-f^ PBS ?:^^lc|^§^#±?t*#7to 
[0 10 2] 

^m^^W.t\^x. k m.', 50 mM (pH e.s) ^CT^14^J^=S: 0 

.3 % }irj:hX.O\mi^-^\^i-z^^^ B 1 N im.^^'^"^^"^ 2x10-4 3.^7 
2x10-3% ic^Sr:!) <t d l^^56>U/c^><^«:pmL;^Co A 400 fx\ 
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^ 50 fxl Jpx.> J:<?S'^t> U-^K 620 nm 0?R^Jg«:M^U Blank 
Lt^^o PBS^^^i{±Hm*:^S*=-S*^*^> ^ > b n-;K^jIlIj^T':^§ 
M^-^?:*:^ <. PBS53^-e#j|&$tt^PBS^/-^'-=SrJ^^;v^-2!ii: LT, HM^ 
[0 10 3] 

Strain ?%#PBSj9l£ (ODeso) a-afflylaseig5(tjil^( A(N>620> 

Blank (5tc^@) 
Control (pNGAI42) 
pNG-cutrHpNG-endP-byp 
pNG-cuHpNG-endP-byp+I^G-aniy 




10.44 
3.18 
0.47 
0.36 



0 

0.020 
0.134 



[0 10 4] 

mnm.] 

SEQUENCE LISTING 

<110> TOHOKU TECHNOARCH CO. LTD., National Institute of Advanced Indust 
rial Science and Technology 

<120> Method for the Production of Useful Products by means of Deconpos 
it ion of Plastics by Microorganisms 
<130> AB02029 
<160> 1 

<170> PatentIn version 3.1 
<210> 1 
<211> 497 
<212> DNA 

<213> Aspergillus oryzae 
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48 



96 



192 



<220> 
<221> CDS 
<222> (1)..(453) 
<400> 1 

atg cag ttc tec gtc gcc get gtt ctt get etg get aet gee gtt gee 
Met Gin Phe Ser Val Ala Ala Val Leu Ala Leu Ala Thr Ala Val Ala 
15 10 15 

get ett eet eet gee tet ggc act ggc get gge cag caa gtc gga cac 
Ala Leu Pro Pro Ala Ser Gly Thr Gly Ala Gly Gin Gin Val Gly His 

20 25 30 

tec aag aac gac ttc cct etc eet aag gag ttg ace ace aag cag gee 144 
Ser Lys Asn Asp Phe Pro Leu Pro Lys Glu Leu Thr Thr Lys Gin Ala 

35 40 45 

gee gac aag tgt ggt gac cag get cag etc ace tge tge aac aag ace 
Ala Asp Lys Cys Gly Asp Gin Ala Gin Leu Thr Cys Cys Asn Lys Thr 

50 55 60 

gtc aag ace ggt gac ttc ace cag gtt gag gag ggt etc ett get gge 
Val Lys Thr Gly Asp Phe Thr Gin Val Glu Glu Gly Leu Leu Ala Gly 
65 70 75 80 

etc etc tec aac etc etc ggt gee gga cag ggc tec cag ggt ett ggt 
Leu Leu Ser Asn Leu Leu Gly Ala Gly Gin Gly Ser Gin Gly Leu Gly 

85 90 95 

etc ttg gat gag tge acc aac ate cct gtt ate cee ate ate tec ate 
Leu Leu Asp Glu Cys Thr Asn He Pro Val He Pro He He Ser He 

100 105 110 

gee tet cct cag gag aag tge aag cag ecc ate tet tge tge cag aac 
Ala Ser Pro Gin Glu Lys Cys Lys Gin Pro He Ser Cys Cys Gin Asn 

115 120 125 

acc aag tee age gee gat ggc gac etc gtc ggt att ggt ett eet tge 



240 



288 



336 



384 



432 
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Hir Lys Ser Ser Ala Asp Gly Asp Leu Val Gly He Gly Leu Pro Cys 

130 135 140 

ate get etc gge tet cte etg taagcgattg eattcgegaa aatggtagct 483 
He Ala Leu Gly Ser Leu Leu 
145 150 

cgaggageac ggga 497 

[mi] A. oryzae ^co T:^^;V^';^;^m*^B^^BSfe^tg:^J i i: =S: 

[HIS] Di<iA'ry(^uTiy^m^m(7)^fk<Dm.^^t>'t^^'to 

m 5 ] Su3PP5 , Su3PE5. Su3Bu50DNAv-r ^ U T U ^ <D^^^U%m^mf 
Lfc^*-e2b y) . ^m^it. m^^^m^ (C y 5/C y 3 ) OjfC^t> bTv> 

^ o 

[me] ^N-^ Kn.-^-tr:^(7)^^ft^-^tfJZ3981c^mSSS^iJ=Sr^i"o 

[117] mrnm^^^ vu7i^-\^>M^^yy:^^ vomm^^-r^'^mx-;^^ 

o 

K'$^m^LX\^^^Zt^^i-r)\^'m%l^W} (SDS-PAGE) <DW^MX^^o 
[m 9 ] PBS ^m^X^^ •b'Sf5i^565^'fe# DNA «f A ^ ^fz 

rTs^yyy^jyyT. • :^-';^5i^lC^Jfe^o^«±rt4't3(^.^«.PBS ^s^^^ffl^^B^n i: 

|W| C'fiLetl ^ >/N°^ K^^lflim LTV^-S C: t =lr^1-y;vm^^S!j ( S D S - P A G 
E) <^)^K Cfe) . 25.rf^^K^m*t^±^PBSO:9-|S^^f¥* (^) T-^ 

^ o 
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[mm^] mm 

[HI] 




(A)_PBs Ji^j\^i^3_>m^m^i^i^±xamQkLm^ 
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[112] 




(A) PLA x-^;i/i; a >ei^>m^^^±'V<0 Halo j&m 




(B) PLA ^ij^>K#:lg±fe(O^Si£T 
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[US] 



Succinate (Cy3) 




1 ,4-butanediol (Cy5) < Su3Bu5 > 



PBS emulsion (Cy5) < Su3PE5 > 



PBS pellets (Cy5) < Su3PP5 > 



[1114] 



Su3PP5 



Su3PE5 




Su3Bu5 
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[HIS] 



(kDa) 




hydrophobin 

i_pPASt»d»ya»jE5iJi 
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[119] 



CO 




G 
<R 

CO 



QQO 




COr^LQ CO CO 

• ■ ■ • ■ « 

LfDOJCO CO CD ^ 

LO^CTD CVl Cvl - — 



J 
] 

>r»«? C2. a. 

<u CD a> a> 

c c c £= 

(d CO cd ci) 



CD 

Q_ 
I 

CO 



mSE#2 003-3087937 



2002-371246 ^ ^--J I 1/E 



. :$5'IS$tL7ty^;:^^-y i^<7)^^^^^t?t'J: J9femi-'2>-:i^5i'^?>^'5>> y^;^ 
Kf ^it^Ki^^-^tfDNA, RXfrnrnmn^-:!- Ki-^stiE^F-^-^tfD 

[s^m] El 1 
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#fpai0<^#^ #M 2002-371246 

50201942392 

mm'M =?i WtB 8 6 5 6 

f^^B ^^15^ 5>^12H 

[lima] ¥^4^12^ 24 B 
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=^ [899000035] 
^M#>^ B 1999^ 9^16B 
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[301021533] 
^^^E B 2001^^ 4B 2B 

m m^fP^ftBaEST&^'M 1-3-1 
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